Four isozymes of cytochrome P-450 have been purified to electrophoretic homogeneity from rabbit liver microsomes in this laboratory. These include phenobarbital-inducible P -4 5 0~~1~ and 5,6-benzoflavone-inducible P-450m4, which were isolated several years ago, as well as two recently purified constitutive forms,
P-450u
and P-450m The four enzymes differ in their physical and chemical properties, including minimal molecular weights, immunological behavior, ferrous carbonyl spectra, N-terminal sequences, and C-terminal residues so far examined.
Their catalytic activities are significantly different with some substrates and overlapping with others.
reconstituted system are usually readily predicted from the effects of inducers on rates of catalysis in microsomal suspensions, two striking exceptions have been found; phenobarbital administration to rabbits enhances the rates of acetanilide and prostaglandin hydroxylation in the isolated microsomes, whereas the cytochrome induced, P-450m2, is inactive in the reconstituted system. The addition of purified cytochrome -b5 to P -4 5 0~~~ results in activity toward prostaglandins El and E2 and acetanilide. Biochemistry, University of Vermont, Burlington, VT U.S.A. R a t liver microsomal "cytochrome P450t1 is an inclusive t e r m which encompasses a collective group of hemoproteins which function as terminal oxidases of a n electron transport chain in the metabolism of endogeneous substrates and a widely diverse group of xenobiotics. W e have purified four enzymic forms of cytochrome P450 to apparent homogeneity and have characterized three of these proteins (cytochromes P450a, P450b, and P450c) as isozymes based on differences in minimum molecular weight in SDS-PAGE, spectral, catalytic and immunological properties, peptide maps of cyanogen bromide and proteolytic digests, amino acid compositions and N-and C-terminal sequences. Cytochromes P450a, P450b and P450c can be categorized as isozymes arising from unrelated genes i.e., catalyzing the s a m e reaction but having different catalytic activities, amino acid sequences and immunological properties.
Although cytochrome P450d shows some immunochemical and spectral relatedness to cytochrome P450c and has t h e s a m e minimum molecular weight as cytochrome P450b in SDS-PAGE, it has been shown to b e a distinct hemoprotein based on catalytic activity and peptide maps of cyanogen bromide and proteolytic digests. In vitro synthesis of cytochromes P450b and P450c in a cell free reticulocyte system revealed that each synthesized product a) comigrates with the purified protein in SDS-PAGE, b) has a distinct mRNA and c) is induced --in vivo as a result, at least partially, of increased mRNA transcription. Preparation of monospecific antibodies against each cytochrome P450 by immunoabsorbtion has permitted us to quantitate these proteins in liver microsomes. Results of studies using microsomes from rats treated with a variety of inducers indicates that the levels of these hemoproteins vary independently and are further regulated by the age and sex of the animal.
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